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1.IlnanupyemMble pe3yJibTaThbl 0CBOCHUS Y4eOHOT0 Kypca « XUMHsI BOKPYT HaC»
1.1.JIu4HOCTHBIE Pe3yJIbTAThI

Obyyarowuecs Hayyamcs u npuoopemym:

OCHOBHBIC ITPUHIIUIIBI OTHOILIEHUS K KMBOW U HE)KUBOU IIPUPOLIE;

YMEHUS B MPAKTHYECKOW JESATEIbHOCTH M TIOBCEIHEBHOW KH3HH ISl OOBSICHEHUS
XMMHUYECKHX SIBJICHUH, IPOUCXOAALIMX B IPUPOAE, ObITY U Ha IPOU3BOJICTBE; 0€3011aCHOTO
oOpalieHus ¢ TOPIOYMMHU U TOKCHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBAHUEM;
IOHUMaTh CMBICII U HEOOXOAMMOCTb COOJIIOJCHUs MpPEANUCAHUN, NpeIlaraéMblXx B
MHCTPYKLHUSAX 10 UCIIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIp.;

Obyuarowuecs nOay4am 803MONCHOCMU 015 POPMUPOBAHUA!

II03HABATEJIBHBIX HHTEPECOB U MOTUBOB, HAIPABJICHHBIX HA U3yYEHUE )KUBOU U HEKUBOU
IPUPOJBI;  MHTEJUIEKTYyaJbHBIX  YMEHHMH  (JI0Ka3blBaTh, CTPOUTh  PACCYXAEHUS,
AHAJIM3UPOBATh, CPABHUBATD, JI€JIATh BHIBOJIBI;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOLIEH cpene;

3HAQYCHMS TEOPETUUYECKUX 3HAHUM JUIS IPAKTUYECKOM JEATEIBbHOCTH YEI0BEKA;

Hay4YHbIX OTKPBITMH KaK pe3ylbTaT JUIMTENIbHbIX HAOMIOJACHUHN, OMNBITOB, Hay4yHOU
ITOJIEMUKH, IIPEOIOJICHUS TPYAHOCTEH U COMHEHUN.

1.2.MeTanpeaMeTHbI€ pe3yJbTAThbI

Obyuaiowuecs Hayuamcs:

IJIAHUPOBATh CBOU JICUCTBUSI B COOTBETCTBUHU C IOCTABJICHHOW LIEJIBIO U YCIOBUAMH €€
peanu3anuy;

BBITIOJHATH YIeOHBIC EHCTBUS B MATCPUAITM30BAHHOMN, pEYEBON U MBICIHTEILHOU (hopme;

MPOSIBJISITh MHULIMATUBY JICUCTBUS B MEKIMYHOCTHOM COTPY/IHHYECTBE;

WCIIOJb30BaTh BHEIIHIOK M BHYTPEHHIOK peYb IS LIEJICNOJaraHus, IJIaHUPOBAHUS W
pEryisiuu CBOEH AesITeNbHOCTH;

OBJIQJIETh COCTABIIAIOIIMMH HCCIIEIOBATEILCKOW AEATEIbHOCTH, BKJIIOYasi YMEHHE BUAECTH
npo0sieMy, CTaBUTh BOIPOCHI, BBIIBUTATh THIOTE3bI, JaBaTh OMPEICNICHUS TMOHSATHUSM,
Ha0JI0aTh, MPOBOJUTH MPOCTEUIINE SKCIEPUMEHTHI, JIeJaTh BBIBOJBI U 3aKIIOUCHUS,
CTPYKTYpUPOBATh MaTepuai, OObSICHATD, JOKA3bIBATh.

OCO3HABAaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH JUIsl TPAKTUUYECKON EATEIIbHOCTH YEJIOBEKA.

O6yqa;0u¢uec;l nouaydant 603mMOHCHOCNb.

yMeTh paboTaTh C pa3IUYHBIMU HMCTOYHMKAMH XHMHMUYECKON HHpopManuu (Hay4yHO-
HOMYJSIPHOM  JNUTepaTypod,  CHpaBOYHUKAMH),  aHAIM3UPOBATh  WH(OpPMAIHIO,
peoOpa3oBbIBaTh €€ U3 OAHON (POPMBI B IPYTYIO;

YMEThb aJE€KBAaTHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA AJIA JUCKYCCMM M apryMEHTaluu
CBOEHM IMO3WIMH, CpPAaBHUBATh pa3HbIE TOYKU 3PEHMS, OTCTaUBaTh CBOIO IO3MIIMIO,
YBa)XXUTEJIBHO OTHOCUTHCS K MHEHUIO OKPY>KAIOILHNX;

yMeTh paboTaTh C pa3IUYHBIMU HCTOYHMKAMH XHMHYecKoW HHpopmanuu (Hay4dHO-
HOMYJSPHOM  JNUTEpaTypod,  CHpaBOYHUKAMH),  aHAIM3UPOBATh  WH(OPMAIHIO,
peoOpa3oBbIBATh €€ U3 OAHON (POPMBI B IPYTYIO;

YMEThb aJE€KBAaTHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA AJIA JUCKYCCMM M apryMEHTaluu
CBOEHM TMO3WILIMH, CpPAaBHUBATh pa3Hble TOYKU 3PEHHs, OTCTaUBaTh CBOI IO3UIIMIO,
YBa)XXUTEJIBbHO OTHOCUTBCS K MHEHUIO OKPY>KAIOIIHUX;

Ilo3nasamenvnoie
Obyuarowuecs Hayvamcs:
— OCYIIECTBIJISITh MOUCK HEOOXOAMMON MH(OpMALMU ISl BHIMOIHEHHs Y4eOHBIX 3aJaHUN ¢

UCMOJIb30BaHUEM Yy4eOHOW JIMTepaTypbl, OSHUUKIONEAUN, CIPABOYHUKOB (BKIIOYAs
JJIEKTPOHHBIE, IUPPOBBIE), B OTKPHITOM HH(DOPMAIIMOHHOM IMPOCTPAHCTBE, B TOM HYHCIIE
KOHTPOJMPYEMOM MPOCTPAHCTBE UHTEPHETA,;

OCYIIECTBIISATH 3anuCh ((pUKcaInio) BEIOOPOIHOM HHPOPMAIIHK 00 OKPYXKAIOIIEM MUPE B O
ceOe caMoM, B TOM 4YHucIIe ¢ momotibio nuctpymenToB MKT;



UCIIOJIb30BaTh 3HAKOBO-CUMBOJIHMUYECKHE CpPEACTBA, B TOM 4HCIE MOJENu (BKIOYas
BUPTYaJIbHBIC) U CXEMBI (BKIIFOUAsi KOHIIENTYaJIbHBIE) JIJIsl PEIICHUS 33714,

CTPOUTH COOOIICHHUSI B YCTHON M MUCBMEHHOM (hopMme;

CTPOUTH pacCykIeHHs B (opMe CBS3H MPOCTHIX CYKIEHUN 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBaX U CBS3SX;

yCTaHaBIMBATh aHAJIOTUU.

06)/1{61}01/[/;”60}1 noaydanit 603mMOAHCHOCNb.!

OCYILLECTBIIATh PACIIMPEHHBIH MOMCK WHGOPMALMU C MCIOJIB30BAaHUEM PECYpPCOB
6ubmmotek u cetu MHTEpHET;

3allUCBIBaTh, (PUKCUpPOBaTh HMHPOpPMALUIO 00 OKpYKAaOIIeM MHUpPE C IOMOILBIO
uHctpymeHnToB MKT;

CTPOUTb  JIOTMYECKHE  PACCYXKICHHs, BKIIOYAIOIIAE  YCTAHOBICHUE  IPUYMHHO-
CJIEICTBEHHBIX CBSI3EH.

Kommynukamuenoie
Obyuarowuecs Haywamcs:

aZIcKBaTHO HCIIOJIb30BATh KOMMYHMKATHBHBIC, IPEXAE BCErO PEUEBBIE, CPEACTBA IS
pelIeHNs pa3IMuHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOIMYECKOE BbICKa3bIBAaHHE
JIOIIYCKaTh BO3MOKHOCTb CYIIIECTBOBAHUS y JIOJECH Pa3IM4HbIX TOUYEK 3PEHUS, B TOM YHCIIE
HE COBMAJAIOLIUX C €ro COOCTBEHHOW, W OPHUEHTUPOBATHCS Ha IMO3MLHIO NapTHEpa B
OOIIEHUH U B3aUMOJICHCTBUH;

YUUTBHIBaTh pPa3Hble MHEHHUS M CTPEMUTHCS K KOOPIMHALMU pPa3jIMuYHBIX IO3ULUN B
COTPYHUYECTBE;

dopMynHupoBaTh COOCTBEHHOE MHEHHUE H MTO3HIIUIO;

JIOTOBAapHUBATHCS U MPUXOAMUTH K OOIEMY PELICHHIO B COBMECTHOM JESTENbHOCTH, B TOM
YHCJIE B CUTYallUU CTOJIKHOBEHUS! HHTEPECOB;

CTPOUTH INOHATHBIC U1 NMapTHEPA BBICKA3BIBAHMS, YUUTHIBAIOLIME, YTO NAPTHEP 3HAET U
BUJIUT, a YTO HET;

3a/1aBaTh BOIPOCHI;

KOHTpPOJIMPOBATh JIEHCTBUS NapTHEPA;

MCIIOJIb30BAaTh PEUb JJIS PETYJISALUN CBOErO ACHCTBHS;

aJIeKBaTHO MCIIOJIb30BAaTh PEUEBbIE CPEJCTBA JJISl PEILICHUS PA3IMUYHBIX KOMMYHUKATHBHBIX
3aJa4, CTPOUTh MOHOJIOTMYECKOE BbICKA3bIBAaHHE, BIIAJIETh JUAJIOTHUECKON (hOpMOii peuH.

05)/1!61}01/{/;1460}1 noJjydant 603mMOHCHOCHb.!

BJIa/IETh MOHOJIOTHYECKON U IUajIoru4eckoi (hopMaMu peun;

(GbopMUPOBATH HABBIKK KOJIJICKTUBHON M OpPraHU3aTOPCKOM JIEeATEITHHOCTH;
apryMEeHTHPOBAaTh CBOE MHEHHE, KOOPAMHHUPOBATH €ro C IMO3ULHUAMU TapTHEPOB MpPH
BBIPAOOTKE OOIIIETO pelieHrs B COBMECTHOU JESATEIbHOCTH;

aJIeKBATHO MCIIOJIb30BATh PeUeBbIe CpeCTBa s (D (HEKTUBHOTO PEMICHUs Pa3HOOOPa3HBIX
KOMMYHHKATHBHBIX 3a71a4.

Ilpeomemmnuie
B xozne peanuzanuy mporpaMmBbl Y yuawjuecs cpopmupyemcsi:

BAKHEUIIINE XUMUYECKUE MOHATUS: XUMUS, XUMUYECKUE METO/bl U3YUYEHUsl, XUMUYECKUN
9JIEMEHT, aTOM, HOH, MOJIEKYyJa, OTHOCHTEIIbHBIE aTOMHAasi W MOJICKYJSpHAs MAacChl,
BEIIECTBO, KiaccH(UKAIUs BEIIECTB, XMMHYECKas Peakius, KOppo3us, (puibTpoBaHue,
JUCTUIIIATI A, aglcop6u1/1${; opramnydeCckasd W HEOpraHHu4dYCCKasd XUMMUA, KHUPBI, YIJICBOIbI,
Oenku, MUHEpabHbIC BEIIECTBA; KAUECTBEHHBIC PEaKIUU;

OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHHS MACChI BEIIIECTB, MOCTOSTHCTBA COCTaBa BEIIECTBA;
BAKHEWIIIME BEIIECTBA M MaTepUalbl: HEKOTOPbIE METaJIbl, CEpHAasi, COJIsIHAsA, a30THAs U
YKCYCHasi KUCJIOTBI, IET0YH, AMMUAK, )KUPbI, MbLJIA, TJIFOKO3a, caxapo3a, kpaxmai, CMC;

anwuec;l Hayvamcs:

Ha3bIBaTh OTJAECIbHBIE XUMHUYECKHE DJIEMEHTBI, HX COCIUHEHUS; U3yYCHHBIC BEIIECTBA IO
TPUBHAIILHON WJIM MEKIyHApOAHOW HOMEHKIIATYPE;



— BBIIOJIHATh XUMUYECKUI SKCIIEPUMEHT IO pacliO3HABAaHUIO HEKOTOPBIX BEIIECTB; PACUETHI
[0 HAaXOXKJIEHUIO OTHOCUTEIBHOM MOJIEKYJISPHOM MAacChl, JOJM BEIIECTBA B PacTBOPE,
AJIEMEHTA B BEILIECTBE;

- TMPOBOJIUTH CAMOCTOSITENIBHBIM TMOUCK XUMHYECKOW HH(OpMALMKU € HCHOJIB30BaAHUEM
Pa3IMYHBIX MCTOYHUKOB (HAYyYHO-TIOMYJSPHBIX HW3JaHWN, KOMIBIOTEPHBIX 0a3 IaHHBIX,
UHTEPHET-PECYPCOB);

- 3aIMCBIBaTh XMMHMUYECKYI0 CHUMBOJIUKY: 3HAaKM HEKOTOPBIX XHMHMUYECKHX 3JIEMEHTOB,
(bopMyIIbl XUMUYECKUX BEIECTB; KJIACCH(PUKAILIMIO BELIECTB M0 arperaTHOMY COCTOSIHUIO U
COCTaBY;

2.Conepxxanue Kypca.
OcHOBHOe co/lep:KaHue POrpaMMbl Y4e0HOr0 Kypca « XuMHs BOKPYT Hac» 7 Kjace
(1 yac B HeaeJI10)

I'nasa |. Xumus B eHTpe ecrectBo3Hanus (11uacoB)
Xumusa kax wacmop ecmecmeosnanus. Ilpeomem xumuu
XUMHSI — YacTh €CTECTBO3HAHUS. B3aMMOOTHOILIEHMS YEIOBEKa M OKPYXKAroUIEro Mupa.
[Ipeamer xumuu. Ousnyeckue Tena u BemlecTBa. CBolcTBa BemecTs. [IpumMenenne BemecTs Ha
OCHOBE HUX CBOMCTB.
Haobnrwoenue u Ikcnepumenm KaxK Memoowvl U3yueHus eCmecmeo3Hanus u Xumuu
Habmioienne kak OCHOBHOW METOJ| MO3HAHUS OKPYKAIOIIEro MHUpa. YCIOBUS MPOBEACHUS
HaOmromenusi. [mmoresa. DOxcmepumeHnT. BwiBoa. Crpoenme 1iamenu. Jlabopatopust wu
o0opyoBaHue.
Mooenuposanue
Mopnenb, MoaenupoBanue. OCOOCHHOCTH MOJEIUpOBaHUs B reorpaduu, Gpusnke, OHOJOTHU.
Monenu B 6uonoruu. Myisbxu. Moaenn B ¢usuke. DnekrpodopHas MammHa. ['eorpadpuyeckue
MoJieIl. XUMHUYECKHEe MOJEIH: TMpeAMETHble (MOJENU aToMa, MOJEKYJ, XUMHYECKHX H
MIPOMBIIIUICHHBIX MPOU3BOJICTB), 3HAKOBBIE, UM CUMBOJBHBIE (CUMBOJBI 3JIEMEHTOB, (POPMYIIBI
BEIIIECTB, YPABHEHUS PEAKIUHN).
Xumuueckue 3naxu u gropmynot
XUMUYECKU dleMEeHT. XUMUYecKue 3Haku. X o0o3HaueHue, MPOU3HOIIEHUE. XUMUYECKHE
dopmynel  BemecTB. [lpocTeie W cnokHble BemiecTBa. WHIEKCHI W KO3 (UIMEHTHI.
KauecTBeHHBIN 1 KOJIUYESCTBEHHBIN COCTaB BEIICCTBA.
Xumusn u puszuka
YHuBepcanbHbBIN XapaKTep MOJ0KEHUN MOJIEKYIIpHO-KUHETHYECKON TeopuH. [ToHATHS «aToM»,
«Monekyna», wuoH». CrpoeHuwe BemecTBa. Kpucrammueckoe COCTOSHHE  BEIIECTBA.
Kpucrannumueckue pemerku TBepAbix BemiecT. uddysus. bpoyHoBckoe nBuxkeHue. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHS.
Azpecammnpile cocmoanus eeuwyecme
[TonsiTue 00 arperaTHOM COCTOSHMHM BemiecTBa. DU3MYECKHEe W XUMHYECKHE SIBIICHUS.
["a3000pasHble, )KUAKUE U TBEPAbIE BelecTBa. AMOp(HBIE BEIIECTRA.
Xumus u zeozpaghusn
("crpoenme 3emuu: supo, MaHTHsS, Kopa. Jlutochepa. MuHepanbl W TOPHBIE TOPOJIBI.
MarmaTudeckue U OcajouHble (HEOpPraHWYECKHE U OPTaHMYECKHE, B TOM YHCIIC U TOPIOYHE)
MOPOJIBL.
Xumus u ouonozus
XVUMUYECKUH COCTaB KHBOW KJIETKH: HEOpraHWueckue (BoJa W MHHEpAIbHBIE CONHU) U
oprannyeckue (OeKH, )KUPBI, YIIICBOBI, BATAMUHBI) BEIIeCTBA. brojornyeckas poib BOJBI B
*KuBo kietke. @otocuuTe3. Xnopodwui. bronorndeckoe 3HaUeHUE KUPOB, OETKOB, I(QUPHBIX
MaceJ, YIJIEBOJIOB 1 BUTAMHHOB JIJISl )KU3HEIEITEIIbHOCTH OPTaHU3MOB.
Kauecmeennvie peakyuu 6 xumuu
KauectBennsie peakiuu. Pacrio3HaBaHHe BEIIECTB C MOMONIBIO KAa4€CTBEHHBIX PEAKIIUM.
AHanutnueckuii curtai. OnpenensieMoe BEIECTBO U PEAKTUB Ha HETO.



JTEMOHCTPAILIAN

Komneknust pa3iuyHbIX TpeaMeToB Wi ¢ororpaduil MpeaMeToB W3 AIIOMUHUS JUIS
WLTIOCTPAIMH UJICH «CBOWMCTBA - TPUMCHEHHEY.

YyebHOE 00OpyHOBaHWE, HCHOJIB3yeMOE Ha Ypokax (u3HuKH, Ouonoruu, reorpadpuu u
XUMHH.

Onekrpodoprass mamuHa B fAeiictBum. [eorpaduueckue wmoxaenu (rmodyc, KapTta).
buonorndeckne monenu (MyJsDKM OPTaHOB M CHCTEM OPIaHOB PACTCHHI, KHBOTHBIX H
yergoBeka). PHU3MUECKHE W XUMHUYECKHE MOJENU aTOMOB, MOJEKYJd BEIIeCTB U
KPUCTAJUTUIECKUX PEIICTOK.

OObeMHBIE U MIAPOCTEPIKHEBBIE MOJICIIN BOJIBI, YTIIEKUCIOTO M CEPHUCTOTO Ta30B, METaHA.
OOpa3ipl TBEPIBIX BEIISCTB KPUCTALUTUYECKOTO CTPOCHUS. Mojaenn KPHCTaLUTHYEeCKUX
PEIIETOK.

Bonma B Tpex arperaTHbIX cCOCTOSHHSIX. KOJDICKIMS KPHCTALTHYECKUX U aMOPQHBIX
BEILIECTB U U3AEIUI U3 HUX.

Kosekiust MUHEpasioB (J1a3ypuT, KOPYH/I, XaJIbKOIUPUT, (DIFOOPHT, TAJIHT).

Komneknust TopHBIX mopoJ (TpaHMT, pa3iuyHble (OPMBI KalblUTa — MeEJ, Mpamop,
W3BECTHSIK).

Kosexmust roprounx ucKomaeMbix (HeTh, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP®).

JEMOHCTPAIIMOHHBIE OKCIIEPUMEHTbDI

Hayunoe naGmonenue u ero onucanue. M3yuenne cTpoeHus IUIaMeHH.
CriuproBast 3KCTpakLus XJopoduiia U3 3eJeHbIX JTUCTHEB PACTEHUH.
((HepeJII/IBaHI/IC» YTJICKUCIIOrO ra3a B CTaKaH Ha YPAaBHOBCIHICHHBIX BECAX.
KavectBennas peakuus Ha kuciopo]. KauecTBeHHas peakius Ha yriIeKUCIbIi ras.

JIABOPATOPHBIE OIIBITBI

PacnpocTpanenue 3amnaxa 0J1eK0JIOHA, 1yXOB MJIH J€30/I0paHTa Kak rpouecc auddysuu.
Habmonenne 6poyHOBCKOTO IBUKEHUSI YaCTUYEK YEPHOM TYILIHN O]l MUKPOCKOIIOM.
Juddy3us nepmaHraHara Kanus B )KeJaTHHE.

O6HapyxeHune 3(GUpPHBIX Maces B aleIbCUHOBOM KOPOUKE.

N3yueHne rpaHuTa C MOMOIIBIO YBEITUYUTEIBHOTO CTEKIIA.

Omnpenenenne coJepKaHus BOJIBI B PACTCHHH.

OOHapyXeHue Maciia B CEeMEHax MO/ICOJTHEUHUKA U IPEIIKOro opexa.

OGHapyxeHue KpaxMaja B IIICHUYHOU MYKE.

B3aumoneiictBue ackopOMHOBON KHCIOTBI ¢ uojxoM (ompeneneHue BuramMuHa C B
Pa3IUYHBIX COKaX).

[TponyBaHMe BBIIBIXa€MOT'0 BO3/lyXa Yepe3 U3BECTKOBYIO BOJLY

*OOHapyX)eHHe U3BECTKOBOM BOJIbI CPEIU PA3JINYHBIX BEIIECTB.

JOMAIIHUE OIIBITHI

N3rorosienne Moaenein MoeKyi XMMAYECKUX BemecTB u3 [lnactunmnna.
Huddysus caxapa B Boje.

OMBITHI € MyCTOM 3aKPBHITOM MJIACTUKOBOM OyTHUIKOM.

OOHapyxeHue Kpaxmaia B IPOAYKTaX MUTaHUs; SOJIOKaX.

INPAKTUYECKAS PABOTA Ne 1

3HAKOMCTBO C TabopaTopHbIM 00opyaoBaHueM. [IpaBuna TeXHUKHU OE30MTACHOCTH.
INPAKTUYECKAS PABOTA Ne 2

Habmionenue 3a ropsieit cBeuoid. Y cTpoHCTBO 1 paboTa CIUPTOBKH.
I'nasa 1. MatemaTuka B xumuu (9 4acoB)
Ommuocumenvnvle AamoMHAA U MOAEKYIAPHASL MACCHL
OtHOocuTeNnbHAsE aTOMHAas Macca dJeMeHTa. MonekyndapHas  wmacca.  OmnpejaeneHue
OTHOCUTEIILHOM aTOMHON Macchl XMMHUYECKHX 31eMeHToB mo Tabmume /. M. Menneneesa.
HaxosxieHne OTHOCHUTEIBHOM MOJIEKYJSIPHOM Mac-Chl 1Mo (opMylsie BemecTBa KaK CYMMBI
OTHOCHUTEJIbHBIX aTOMHBIX MAacC, COCTABIISIIOIINX BEIIECTBO XUMUUYECKUX JIEMEHTOB.



Maccoeas 0ona 3n1emenma é C10ICHOM geuiecmee

[TousiTe 0 MaccoBOil 1076 XMMUYECKOTO 3ieMeHTa (W) B CJI0)KHOM BEIIECTBE U €€ pacyeT o
dopmyne BemectBa. Haxoxnenue Qopmynsl BemecTBa MO 3HAYEHUSIM MAaCCOBBIX JOJEH
00pa3yromux ero 3JIeMEHTOB (AJ1s ABYX4acOBOT0O U3y4eHUs Kypca).

Yucmute éeujecmea u cmecu

Yucteie BemectBa. Cmecu. ['ereporeHHble u romoreHHsie cmecH. ['a3000pa3Hble (BO3aYyX,
NPUPOIHBIN Ta3), kuakue (HedTh), TBepAble cMecH (TOpHBIE TOPOABI, KyJIWHApHBIE CMECH U
CUHTETHUYECKHE MOIOIIINE CPEJICTBA).

Oobvemnasn 0ona 2aza é cmecu

Onpenenenne oobeMHOM noiu rasza (¢) B cmecu. CoctaB aTMOc(epHOTO BO3AyXa U MPUPOTHOTO
ra3a. Pacuer oObpema 10711 ra3a B CMeCH 1o ero 00beMy, 1 Hao00poT.

Maccosaa o0ona eewecmeéa 6 pacmeope MaccoBas 107 BelIeCTBa (4>) B pPacTBOpE.
Konnenrpanusi. PactBopuTens M pacTBOpeHHOE BemiecTBO. Pacder Macchl pacTBOPEHHOTO
BEIeCTBa [10 Macce PacTBOpa U MacCOBOM J0JI€ pACTBOPEHHOTO BEILIECTBA.

Maccosan 0ona npumeceii

[ToHsiTHE O YKCTOM BEIIECTBE W mpuMecH. MaccoBast j0Jis pumecd (W) B 0Opasiie HCXOTHOTO
BemecTBa. OCHOBHOE BemecTBO. Pacder macchl OCHOBHOTO BEHIECTBA IO Macce BEIIeCTBa,
COJIEpIKalIero OIMpeIeIeHHYI0 MACCOBYIO JIOJIO MIPUMECEH.

JEMOHCTPALIUN
- Komnexnus pa3nuyHbIX BUJIOB MpaMopa U U3 (WK WITIOCTPALUNA U3IEINI) U3 HETO.
- CmMech peyHoro U caxapHoro Mecka u ux paszielicHue.
- Komnekmus nedti 1 HeTENIPOYKTOB.
- Komnnexmus Ob1ToBBIX cMeceit (KynuHapHbIX cmeceit, CMC, mamnyHeil, HAamUTKOB U 1p.).
- Jumarpamma coctaBa arMocqepHOro Bo3ayxa. JluarpaMmma cocraBa mpupoHOTO Ta3a.
- Komnexkmusi «MwuHepanbl W TOpHBIE MOPOABD (00paslbl BEHIECTB M MaTepHalloB,
COJIep KAIINX OTPEIETICHHYIO JOJTI0 IPUMeceit).
JOMAIIHUE OIIBITHI
- H3ydenue cocraBa HEKOTOPHIX OBITOBBIX U (DapMaIlEBTHUECKUX MPETIAPaTOB, COACPIKAIINX
ONPEAEIIEHHYIO JIOJI0 IPUMECEN.
MPAKTHYECKAS PABOTA Ne 3
[TpuroroBneHue pacTBopa ¢ 3aJJaHHON MaccOBOM J10JIeil pacTBOPEHHOIO BEILIECTBA.

Inasa l11. SAABsenus, npoucxoasimme ¢ BemecrBamu (11 yacon)

Pa3zoenenue cmeceii

CnocoObl pa3feneHuss cMmMecel W OYHMCTKa BemiecTB. HekoTopele mpocTeilimne crnocoObl
pasfelieHusT CMECcel: IIPOCEMBAHHUE, pAa3/EICHUE CMECEl IMOpPOIIKOB JKejle3a U CEephl,
OTCTaMBaHUe, JEKaHTalUs, LEeHTPUPYrHpoBaHUE, pa3[eleHHe C MOMOUIbI0 JEeNUTEIbHON
BOpOHKH, punbTpoBanue. OunbTpoBaHue B 1abopaTopuu, ObITY U Ta Mpou3BoicTBe. [loHsTue o
dbunsTpare. Ancopouus. [lonstue 006 aacopOIuu u agcopOeHTax. AKTUBUPOBAHHBIN YroJib KaK
Ba)XHEWIINH agcopOeHT. Y CTpOHCTBO MPOTUBOTa3a.

Aucmunnayua, unu nepezonka

Juctunnsmus  (MeperoHka) Kak TMpOLeCC BBIICTICHHUS BEHIECTBA U3 JKUIKOM CMECH.
JuctunmpoBaHHas Boja U 00JaCTH €€ MPUMECHCHHS.

Kpucrannuzanus wim BelnapuBaHue. Kpucrammusanus ¢ BbIIApUBaHHE B Ja0OpaTOpHH
(xpuctamuzatopsl 1 GaphopoBble YalIKK 7S BBIMapUBAHUS) U IPUPOJIE.

[Teperonka nedtu. Hedrenpoayktel. @pakiimoHHas MEPETOHKA KUIKOTO BO3AyXa.

Xumuueckue peakyuu. Ycnoeus npomeKkanus u RPEKPaAujeHUs XUMU4eCKUX peaKyuil
XUMHUYECKUE PEaKlUUM Kak MpPOLEecC MPEBpalleHUsi OJHUX BEIIECTB B Jpyrue. Y CIOBUS
IPOTEKaHUs W TPEKpaIleHHs] XUMUYECKHX peakiuil. ConpuKOCHOBEHHE (KOHTAKT) BEIIECTB,
HarpeBanue. Karanuzarop. Maruburtop. YrnpaBieHue peakiiusiMu TOPSHHUS.

Ilpu3znaku xumuueckux peakyuii



[Tpu3HakM XUMHUYECKHX peaklui: HM3MEHEHHE IIBeTa, OOpa30BaHHME OCaJKa, PACTBOPCHHE
MOJIyUEHHOTO0 OCAaJK{, BbIJEJICHHE Tra3a, IMOSBJICHHUE 3araxa, BbIIEJICHHE WU MOTJIOUICHHE
TEILJIOTHI.

JEMOHCTPAIIMHN

Ounwtp IllorTa. Boponka broxnepa. YcranoBka 11 GUIBTPOBAHUS MO/ BAKYYMOM.
PecrninparopHble Macku 1 MapieBbl€ TOBSI3KH.

[IpoTuBoOras u ero ycTpoicrBo.

Komnexnust «Hedts 1 HEDTEIPOTYKTHI.

I[EMOHCTPAI_II/IOHHLIE IKCIIEPUMEHTDI

- Pa3zgenenue cmecu nopolka cepbl U KEJIE3HBIX ONUJIOK.

Pa3nenenue cMecu mopoIKa cephl U IecKa.

Pa3znenenue cmMecu Bo/bl M paCTUTEIBHOIO Macja ¢ IOMOIIBIO JEJIUTEIbHON BOPOHKH.
[Tony4yeHne IUCTHIUIMPOBAHHONW BOJBI C IIOMOIIBIO JIAOOPATOPHOW YCTAaHOBKH JUIS
IIEPETOHKH JKUJIKOCTEH.

Paznenenue cmecu nepMaHraHaTa u IMXpomara Kajius Cioco0OM KpUCTaNTU3aLUH.
B3aumoselicTBuE jK€Ie3HbIX OMUIIOK U MOPOLIKA CEPBI IPH HATPEBAHUH.

[TonydyeHue yriaekuciioro rasa B3aMMOJEHCTBHEM Mpamopa ¢ KUCIOTOH U oOHapykeHHue
€ro ¢ IOMOIIBIO U3BECTKOBON BOJBI.

«Karanutuueckoe pasioxeHHe MEpOKCHAa BOAOpoJa (KaTaau3aTop -AUOKCHJ MapraHiia
(1V)).

OO0Hapy:xeHue pacTBOpa LIEJIOUYH C IOMOIIBIO0 HHIAUKATOPA.

B3aumoneiictBue pactBopa IepMaHraHaTa Kajdusi U pacTBOpa JuXpomaTra Kajaus ¢
pacTBOPOM Cyab(pUTa HATPUSI.

B3aumoneiicTBue pacTBopa nepMaHraHaTa Kajaus ¢ aCKOpOMHOBOM KHCIOTOM.
B3aumopneicTBue Xiaopuaa xKeiesa ¢ )KeJITOU KPOBSHOM CONbIO U THAPOKCUAOM HaTpUs.

- BsaumopnetictBue rugpokcua xenesa (111) ¢ pactBopom consiHOM KUCTOTHI.

JIABOPATOPHBIE OIIBITHI

AncopOmus KyKypy3HbIMHU TTaJIOYKaMH ITapOB MaxXy4YHX BEIICCTB.

N3yueHne ycTpoHCTBa 3aKUTAIKH U TUIAMEHH.

JOMAILIHUE ONBITHI

Paznenenue cMecu Cyxoro MOJ0Ka U pe4HOro MeckKa.

OTcranBaHue B3BECH OPOMIKA JUISI YUCTKH TIOCY Bl B BOJIE M €€ IEKaHTAIIHS.
AncopOuusi akTHBHPOBAHHBIM YTJIEM KPACSIINX BEIIECTB METICU-KOJBI.
PactBopenue B Bosie Tabnerku acnupuna YIICA.

[TpuroroBneHne N3BECTKOBON BOJIBI U ONBITHI C HEH.

N3zyuyenne cocraa CMC.

IMPAKTUYECKAS PABOTA Ne 4

BripamyBanue KpucTayioB COU (JIOMALTHUNA SKCIIEPUMEHT).
MMPAKTUYECKAS PABOTA Ne §

OuncTKa MOBapeHHOM COJIN.
IMPAKTUYECKAS PABOTA Ne 6

N3ydeHne npouecca KOppO3uH Kenes3a (JOMALIHUI SKCIIEPUMEHT).

I'nasa V. Paccka3bl no xumuu (44aca)

Yuenuueckan xongpepenyusn

4 Briiaromuecs pycckue yuyeHble-XxuMHKN». O xu3HU U AestensHoctd M. B. JlIomonocosa, /I. U.
MenneneeBa, A. M. BytiepoBa, qpyrux OT€4eCTBEHHBIX M 3apyOE€KHBIX YYEHBIX (IIO BBIOOPY

YYaIuxcs).

Konkypc cooowenuii yuawguxcs



+Moe mobumoe XUMHUYEcKoe BemecTBO». OO0 OTKPBITHH, MOJYYCHUH U 3HAYEHUU BBIOPAHHOTO
XMMHYECKOTO BEUIECTBA.
Kounkypc yuenuueckux npoexmog (110cBsilieH U3y4yeHHUI0 XUMHUUYECKUX PEaKIIHil)

3. TemaTuueckoe IJIAHUPOBAHUE C YKA3AHUEM KOJINYIECTBA YaCcoB,
OTBOAMMBbIX HAa OCBOCHHE l\"a'll\‘}]Oﬁ TEMbI

Ne Pa3pnen, Ha3BaHHe TeMBbI YPOKaA KonuuectBo
ypoka 4acoB
I'JIABA |. XUMUSA B HEHTPE ECTECTBO3HAHMUMA (11 yacoB)
1 Hncmpyxkmaosic no Th. 1
X¥MHUS KaK 4yacTh ecrecTBo3HaHus. [Ipenqmer xumun
2 Habmtoienue v SKCIepuMEeHT KaK METO/Ibl U3YUYECHHS €CTECTBO3SHAHUS U 1
XUMHH
3 Huctpykrax no Th. 1
IMpakTuyeckas padora Nel . 3HaKOMCTBO C J1TaOOpaTOPHBIM 000PYI0-
BanueM. [IpaBuna TexHuku
4 Uuctpykrax 1o Th. 1
IIpakTuyeckas padora Ne2 HaGnronenue 3a ropsieii cBeuoid. Y cTpoii-
CTBO M paboOTa COMPTOBKH.
5 MonenupoBanue 1
6 XUMHYeCKUe 3HaKU U (OpMYJIb 1
7 Xumus U GU3HKa 1
8 ArperaTHble COCTOSTHUSI BELIIECTB 1
9 Xumus u reorpadus 1
10 | Xumus u Ouonorus 1
11 | KayecTBeHHbIE peaklIUi B XUMHH 1
I'naBa |I. MATEMATHUKA B XUMHUMH (9 yacoB)
12 | OTHOCHTENBHBIC ATOMHASI M MOJICKYJISIPHASI MACCHI 1
13 | MaccoBas f07s 7IeMeHTa B CII0’KHOM BEIIECTBE 1
14 | YucTsle BemiecTBa U CMECH 1
15 | ObbveMHas 105 raza B CMeCH 1
16 | Ancmpyxmaowc no Th. MaccoBas 10515 BelIeCTBa B pacTBOpe
17 | Huempyxkmaoic no TH. 1
[Tpaktuyeckas padora Ne 3. [IpuroroBieHue pacTBopa ¢ 3aJaHHONW Mac-
COBOM JI0JIEN paCTBOPEHHOT'O BEIIECTBA
18 MaccoBas 10151 mpuMeceit 1
19 | Pemenue 3a1a4 u ynpaxHeHHH 10 TeMe «MaTemMaTuka B XUMHUN 1
20 | KonTposbHas pabota Ne 1 mo reme «MaremaTHka B XUMHH» 1
T'JIABA 111. ABJIEHUS, TPOUCXOJAILINUE C BEHIECTBAMM (11 yacoB)
21 Pasnenenne cmeceii. 1
1. CriocoOblI pa3zeneHus cmecei
22 | 2. DunsTpoBaHue 1
23 Ancopbuust 1
24 | JIluctruisus 1
25 | OGcyxieHne pe3yabTaToB MpakTHuecKkoi paboTel Ne 4 « BripanuBanue 1
KPUCTAJIJIOB COJINY (TOMAIITHUM OIBIT)
26 | Uncmpyxkmaoic no Th 1
[Tpaktrueckas padora Ne 5 «OuncTka MOBapEHHOW COJINY




27

XUMUYECKUE Peakiuu. Y CIOBUS MPOTEKAHUS U IPEKPALLICHUS
XAMHYECKHUX pEeaKlui

28 | [lpu3Haky XUMHUYECKHUX PEAKIIUNA

29 | OGcyxaeHre pe3yabTaTOB MpaKkTUIecKor padoTel Ne 6 «M3ydeHwme
polecca KOppo3uu xesnesay (JOMaIIHUM OIbIT)

30 | OGoOmIeHNe 1 aKTyanu3alus 3HaHUH 110 TeMe «SIBJIeHus, MpouCXoaaIue
¢ BemniecTBaMmuy». [1oAroToBKa K KOHTPOIBbHOM padote No2

31 | KonrponbHas pabota Ne 2 o Teme «SIBIeHHs, TPOUCXOSIINE C Bele-
CTBaMM»

I'JIABA V. PACCKA3BI 1O XUMHUU (4 yaca)

32 | Yuenuueckas koHpepeH1us «Bplaaomuecs pycCKue y4eHbIe-X UMUK,
0 >xu3nm u aesrenpHoctu M. B. Jlomonocosa, /I. 1. Menneneesa, A. M.
bytneposa

33 Konkypc coobmienuit yuanuxcs «Moe JII00MM0oe XUMUYECKOE BEIIECTBOY.
OO0 OTKpBITHH, TOTYYCHUH U 3HAYECHUH BBIOPAHHOTO XUMHYECKOTO
BEIIEeCTBA

34 | 3axmrouenue. MiTorn u3yueHus Kypca 3a roj. XuMU4YecKkasi BUKTOpHUHA
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